Characterization of biologically active insulin-loaded alginate microparticles prepared by spray drying.
Spray drying has been used as a means to encapsulate therapeutics in polymeric matrices to improve stability and alter pharmacokinetics. This research aims to characterize alginate microparticles formed by spray drying to encapsulate insulin for therapeutic delivery applications. Particle size was characterized by laser diffraction spectroscopy, morphology by scanning electron microscopy, and protein and polymer distribution by confocal laser scanning microscopy. In addition, particle fines collected from the spray-dryer exhaust unit were characterized for size and morphology. The insulin encapsulation efficiency (EE) was determined after particle dissolution through quantification by spectrophotometric analysis. An in-vitro bioassay involving stimulation of rat L6 myoblasts was developed to confirm the bioactivity of released insulin. Mean diameter of the product was 2.1 ± 0.3 μm. Larger particles appeared spherical, with some smaller particles presenting surface topography variability and divoting. Protein EE was 38.2% ± 9.5%, with confocal microscopy showing the protein and polymer concentrated at the surface of larger particles, but more evenly distributed throughout smaller particles. A bioassay for the in-vitro quantification of insulin bioactivity was developed by calibrating the ratio of phosphorylated to total cellular protein kinase B (PKB; also known as AKT). in insulin-stimulated rat L6 myoblasts. Insulin released from the particles was 88% ± 15% bioactive, showing that spray drying had minimal impact on protein structure. Spray drying was effective in producing microparticles containing bioactive insulin. Future studies will focus on the improvement of the EE and particle uniformity with the aim of developing this technology further for the encapsulation and delivery of peptide or protein-based therapeutics.